Results showed that grain yield/ plant under normal planting date correlated positively and significantly -in most cases -with each of ear diameter, ear length, number of kernels/ row, 100-kernel weight, number of rows/ ear, ear height, plant height and days to silking, while under late planting date, it correlated with each of number of kernels/ row, ear diameter, 100-kernel weight, ear length, number of rows/ ear, ear height and days to silking. Path coefficient analysis estimates indicated that ear diameter; ear length and number of kernels/ row can be considered as the most important sources of plant grain yield variation under normal planting date while, under late planting date they were number of kernels/ row, ear diameter, 100-kernel weight and ear length. It was concluded that each of ear diameter, ear length and ear length through its indirect effects via ear diameter are considered as the most important sources of plant grain yield variation.
INTRODUCTION
The association between characters is very important and gives very useful information to the crop breeders. If two characters are significantly correlated either positively or negatively, the selection for any of them will cause a change in the other depending on the correlation strength. The magnitude of association between yield contributing characters in terms of their direct and indirect effects on maize grain yield/ plant is of a great value for maize breeding programs. The path coefficient analysis indicates the most promising yield attributes which contribute directly to the final yield. Grain yield was reported to be significantly and positively correlated with each of number of rows/ ear, ear length, number of kernels/ row and 100-kernel weight (Abd El-Aty and Katta, 2002). SignifiEl-Shouny; El-Bagoury; Ibrahim and Al-Ahmad Arab Univ. J. Agric. Sci., 13(2), 2005 328 cant positive correlation was recorded between grain yield and each of ear length, number of kernels/ row and number of rows/ ear, while 100-kernel weight was negatively correlated with grain yield/ plant (El-Beially, 2003). Mohamed (2003) indicated that grain yield was correlated positively and significantly with each of ear length, ear diameter, number of kernels/ row, 100-kernel weight, plant height, ear height and days to silking. Alvi et al (2003) concluded that number of kernels/ row had maximum positive direct effect on grain yield followed by 100-kernel weight, ear length and number of rows/ ear. Ibrahim (2004) reported that both number of kernels/ row and 100-kernel weight had the highest positive direct effects on grain yield variation under three N-levels and combined data.
The aims of this work were to investigate the phenotypic correlation coefficients between grain yield/ plant and its contributing characters as well as to determine the relative importance for each of ear diameter, ear length, number of kernels/ row and 100-kernel weight to grain yield variation in F 2 generations of four yellow maize crosses under two planting dates.
MATERIAL AND METHODS
The experimental work of this study was carried out at the Agricultural Research Station of Faculty of Agriculture, Ain Shams University, Shalakan, Kalubia Governorate, Egypt. Six inbred lines of yellow maize were used in this study. Three of them namely; CML.326 (P 1 ), CML.325 (P 2 ) and CML.134 (P 3 ) were introduced from CIMMYT. The remaining three inbred lines, viz. CM.202 (P 4 ), Roh.43Ht,B (P 5 ) and Data were recorded on 484 guarded plants for F 2 generation for grain yield/ plant, 100-kernel weight, number of kernels/ row, number of rows/ ear, ear diameter, ear length, ear height, plant height and days to silking. The phenotypic correlation coefficients were calculated as described by Snedecor and Cochran (1981) for all possible pairs of the studied characters including grain yield/ plant under the two planting dates. To obtain more information about the relative contribution of specific character to grain yield/ plant and remaining characters, the path coefficient analysis was performed for each cross. The partitioning correlation coefficient into direct and indirect effects at phenotypic level was made by determining path coefficient using the method proposed by Dewey and Lu (1959).
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RESULTS AND DISCUSSION
1-Correlation studies
The phenotypic correlation coefficient provides important information about interrelationships between two or more of yield attributes by which the breeder can design a successful program to improve the yield capacity of maize. The phenotypic correlation coefficients estimated from the F 2 generation for each cross between all possible pairs of characters including grain yield for both planting dates, obtained results are recorded in Tables (1 and 2 ). For cross 1 the grain yield under normal planting date showed positive significant correlations with each of ear diameter, ear length, number of kernels/ row, 100-kernel weight, ear height and number of rows/ ear while, under late planting date it showed positive significant correlations with each of number of kernels/ row, ear diameter, ear length, 100-kernel weight, number of rows/ ear, ear height and days to silking. In cross 2, it gave positive and significant correlations with each of ear length, ear diameter, number of kernels, number of row/ ear and ear height while under late planting date it gave significant positive correlations with each of ear diameter, number of kernels/ row, 100-kernel weight, ear length and number of row/ ear. In cross 3, under normal planting date it showed significant positive correlations with each of ear diameter, ear length, number of kernels/ row, 100-kernel weight, plant height, number of rows/ ear, ear height and 100-kernel weight while, under late planting date it gave significant positive correlations with each of number of kernels/ row, ear diameter, ear length, 100-kernel weight, number of rows/ ear and days to silking. In cross 4, it gave significant positive correlations with each of ear diameter, number of kernels/ row, ear length, number of rows/ ear, plant height, ear height and 100-kernel weight, while under late planting date it gave significant positive correlations with each of 100-kernel weight, number of kernels/ row, ear diameter, ear length and number of rows/ ear.
From the above mentioned results it can be briefly concluded that correlation between grain yield per plant and other studied traits in the four crosses were found to be highly significant or significant for all traits under the two planting dates with few exceptions. Highest values of these correlations were mostly reported for the characters of ear diameter and number of kernels/ row followed by ear length and 100-kernel weight. The other characters showed low values (Tables1 and 2). Results indicate that selection considered most these characters simultaneously may be effective in improving grain yield/ plant especially those characters which had high heritability estimates (data not shown). From these results it can be concluded that ear diameter, ear length, number of kernels/ row and number of rows/ ear were more important contributions of yield component towards grain yield under normal planting date. On the other hand, under late planting date the number of kernels/ row, ear diameter, 100-kernel weight, ear length and number of rows/ ear were the more important contributions towards grain yield/ plant. Similar results were found by Amin et al (2003) who reported positive highly significant correlations with each of ear length, ear diameter, number of kernels/ row, 100-kernel weight, plant Where: * and ** denote significance at 0.05 and 0.01 levels of probability, respectively. Regarding ear diameter under normal planting date it gave positive and significant correlations with each of number of kernels/ row, number of rows/ ear with the exception of cross 1, ear length, ear height with the exception of cross 2, plant height with the exception of crosses 1 and 2, and 100-kernel weight with the exception of crosses 2 and 4. Meanwhile, it was correlated negatively and significantly with days to silking with the exception of crosses 1 and 2. Under late planting date there were positive significant correlations with each of number of kernels/ row, ear length, 100-kernel weight and number of rows/ ear, meanwhile it was correlated insignificantly with other traits. Ear length under normal planting date showed positive significant correlations with each of number of kernels/ row, ear diameter and number of rows/ ear and also with 100-kernel weight only for cross 1, ear height with the exception of crosses 2 and 4, plant height with the exception of crosses 1 and 2. Meanwhile, it was correlated negatively and significantly with days to silking with the exception of crosses 1 and 2. Under late planting date it showed positive significant correlations with each of number of kernels/ row, ear diameter, number of rows/ ear with the exception of cross 3, 100-kernel weight with the exception of cross 1 and days to silking only for cross 3, while it was correlated negatively and Concerning number of kernels/ row positive correlations coefficients were found under normal planting date between it and each of ear length, ear diameter, number of rows/ ear, 100-kernel weight only for cross 1, ear height only for cross 1. Meantime, it was correlated negatively and significantly with days to silking with the exception of cross 2. On the other hand, under late planting date, it showed significant correlations with ear diameter, ear length, number of rows/ ear, ear height and days to silking only for 100-kernel weight under normal planting date showed positive significant correlations with each of number of kernels/ row, ear diameter, ear length, ear height only for cross 1, while it showed negative significant correlations with number of rows/ ear only for cross 4 and days to silking only for cross 1. On the other side, under late planting date, it showed significantly and positively correlations with each of number of kernels/ row, number of rows/ ear, ear diameter, ear length with the exception of cross 1, ear height and days to silking only for cross 1 while, it shown negative significant correlation with days to silking only for cross 2. Previous results of El Sheikh (2003) reported that ear length, ear diameter, number of kernels/ row and 100-kernel weight were the most important contributing variables in the total variability of grain yield/ plant.
2-Path coefficient analysis
Path coefficient analysis was estimated from each of planting date to study the direct and indirect effects of various yield components on grain yield/ plant as well as the relative importance of these components as selection criteria.
The traits taken into consideration as yield contributors in this study are ear diameter, ear length and number of kernels/ row at normal planting date while, at late planting date they were number of kernels/ row, ear diameter, 100-kernel weight and ear length. However, under normal planting date the values of the direct and indirect effects of these traits on grain yield/ plant variation (Table 3) showed that ear diameter had the highest positive direct effects for the crosses 1, 3 and 4 while in cross 2; the ear length had the first rank. On the other side, the indirect effects of ear diameter through either ear length or number of kernels/ row were positive and via ear length were higher than those of via number of kernels/ row in all crosses. The direct and joint effects for each of ear length, ear diameter and number of kernels/ row on plant yield variation are presented in Table (4) . Data of crosses indicated that the highest main sources of grain yield variation in order of relative importance are the joint effects for direct effect for ear diameter followed by the joint effect of ear length through ear diameter for crosses 1, 3 and 4 while they were ear length followed by the direct effect of ear diameter for cross 2. The total contribution of these mentioned traits directly and jointly were of 67.11% to 81.51%. In most cases, it is worthy to note that the direct effect of ear diameter and ear length as well as joint effect of ear length through ear diameter proved to be the major grain yield contributors at normal planting date. In this respect, Akhtar et al (1999); Hassan (2000) and Ashmawy (2003) revealed that ear diameter and/or ear length are considered as the main component of plant grain yield variation. Therefore, it can be concluded from these results that ear diameter and ear length are the main components of plant grain yield variation under normal planting date and they seemed to be the most effective selection criteria in maize breeding program aiming at high grain yield capacity. On the other hand, data of late planting date (Table 5) for crosses 1 and 2 showed that number of kernels/ row had the highest positive direct effects while, in crosses 3 and 4, the ear diameter or 100-kernel weight had the highest positive direct effects. On the other side, the indirect effects of ear length through either ear diameter, number of kernels/ row or 100-kernel weight were positive and via number of kernels/ row were higher than those of via ear diameter and via 100-kernel in all crosses except cross 4 whereas, the indirect effect via 100-kernel had the highest value. The direct and joint effects for each of ear length, ear diameter, number of kernels/ Table  (6) . From these data it is indicated that the highest main sources of grain yield variation in order of relative importance are the joint effects for direct effects of number of kernels/ row in the crosses 1 and 2, for direct effects of ear diameter in the cross 3 and for direct effects of 100-kernel weight in cross 4.
The total contribution of these mentioned traits directly and jointly were of 43.49% to 72.51%. In most cases, it is worthy to note that the direct effect of number of kernels/ row and ear diameter as well as joint effect of ear diameter through number of kernels/ row proved to be the major grain yield contributors at late planting date. From all the above mentioned results it can be briefly concluded that grain yield/ plant under the two planting dates correlated positively and significantly with each of ear diameter, ear length, number of kernels/ row, 100-kernel weight, number of rows/ ear and ear height. Path coefficient analysis estimates indicated that ear diameter; ear length and ear length through its indirect effects via ear diameter are considered as the most important sources of plant grain yield variation. Table 6 . Relative importance (direct and joint effects) in percent of grain yield variation in F 2 population of the four yellow maize crosses at late planting date. 
